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Profile of Turtle Mountain Chippewa

Reservation

One of the smallest reservations in U.S. at
6 x 12 miles in area

Situated in Rolette County, with a population of
ca. 10,000 Native Americans and 3000 non-
Natives

The final remnant of previous land, the
reservation is on glacial hills with many lakes
and sloughs, with some ranching but very
little crop farming



Turtle Mountain Chippewa Reservation and Trust Lands
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General Goals of the 2014 NASA NICE-T Project

= Presentation of NASA mission and NASA datasets to college
undergraduates, teacher candidates and teachers.

= Anincreased knowledge base of STEM principles, applications
and laboratory skills for the same target audience, with
emphasis on GCC tie-ins.



More Specific Goals...

= Presentation of global climate change concepts, research and
datasets with emphasis on ease of use by teachers.

= Expansion of the workshop format to include power-points,
assessment tools, laboratories and lesson plans for use by
participants in their own teaching.



Objectives of the Project

Training: The successful completion of eight workshops (16 days, 6 hours per day) by
at least 15 education students, faculty, or STEM students per summer. Attendance,
16 computer worksheets/quizzes and 16 laboratories will serve as criteria for
completion.

Materials: All instructional materials (power points, computer activities, datasets
and tutorials, laboratories and lesson plans) will be provided to all participants via
jump drive (paperless) and online course.

College credit: Education students will earn four credits for a special topics
laboratory course. A course for local HS and ES faculty is being worked on.

Retention of developed instructional materials by TMCC faculty for use in general
education courses- biology and physical sciences.

Evaluation and technical assistance- external critique by independent assessor as
well as input by university NASA affiliates for improvement of the program



Workshop Approach

Workshops are conducted by all TMCC co-investigators, alternating
between STEM background presentations and laboratory, GCC
presentations and datasets/tutorials, and educational applications

GCC information presented by co-Pls as Power Points as well as NASA
datasets/tutorials and laboratories (or in Word format)

All materials accessed through Jenzabar, TMCC course software- all
laboratories and computer activities answers filed with instructors

Adaptations of materials to different grade levels discussed

Reference to indigenous peoples and climate change effects made in
various modules

Co-Pls lead participants through various NASA datasets and tutorials;
also display animations and videos. Other agency information also
presented: USGS, NOAA, NCAR and others.



Workshop Topics

Introduction to NASA and remote sensing
Energy, Economy and Climate

Ice and Remote Sensing

Weather and Local Effects

Deforestation, Desertification and Sedimentation
Climate Calamities- Flood, Drought and Fire
Seismic Activity and Climate

Chemical Detection in Air and Water/GIS introduction



Introduction to NASA and Remote Sensing

Concepts/ laboratories:

* Introduction and history of NASA and remote sensing satellites

* Introduction to EM spectrum, image analysis (RGB) and land use patterns

* Principles of reflectivity, emissivity, colorimetry

 Computer exercises in land use, image interpretation

* Introduction or review of STEM principles of measurement (volume, length,
concentration, energy)

NASA datasets and application:

A general overview of what NASA “does,” including image data gathering by remote
sensing, satellite and technology innovation, and measurement of climate and
pollution parameters

Careers in STEM and at NASA; spectrum of career choices, training and education
requirements



Aqua Satellte, launched in 2002, collecting data on Earth Wi ‘ .

hydrologic cycle: water vapor, precipitation, soil moist I nt rOd u Ct | O n to N ASA P P
wellasother applications including vegetation monitoring

The Terra Satellite, launched in 1999, was primarily intended bserve climate and climatechange.

Both are part of NASA’s Earth Observing System (EOS). There areseveral specialized instruments
aboard both satelltes. Other sateliites with similer missions indude Aura, PARASOL, CALIPSO,

Terra Instruments:

ASTER, or Advanced Spaceborne

Thermal Emission'apq: fle

Careers at NASA

[ NASA, like other STEM-based institutions, may have a workforce deficitover the nex
several decades due to Etfirement of senior scientists and low college STEM turnout

NASA Workforce Map

http://nasgobs.nasa.gov/careers_Ip.htm



Datasets and Tutorials

http://landsat.gsfc.nasa.gov/?page id=4094 Exam ples

0 Also LandSat LookViewer at same site: Zoom in to an area
and view between 1999 and 2014.

More than a Pretty Picture: @“

Labs:
1. Assign RGB status to maps
2. ID of earth features in
satellite imagery

Masalaspina Glacier,
Alaska









Energy, Economy and Climate

* Fossil fuel major reserves (oil, coal, natural gas), major exporters and importers
* Electrical power plant process, synfuel process

* Working concepts and usage of alternative energy forms (solar, wind, geo)

* CO, statistics, strategies for mitigation

* Environmental collateral damage: fracking, incomplete combustion products

e Tribal conflicts

Laboratory activities:

* Energy content of various fuel sources

e Calculating energy production from energy models- comparison of reality and
theory

NASA datasets and application:
Visible earth- smog, flaring, spills
JPL- CO, levels data
Climate change effects overview (trends in ice melt, wildfire, aerosol, ocean
current change




CO, and Global Energy PP

CO, Production in U.S. (from human. activity)

€O, production in 2012 was 5250 million metric tons, up 5% from 1990

OElectricity generation 38%
U Transportation 32%

W Cow B Gas

www.worldcoal.org
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Environmental Concerns and Technology PP

FLARING FACTS

More than one-third of the natural gas produced in the Bakken
is flared (US Energy Information Administration)

North Dakota flared an amount of natural gasin 2011 that had
an estimated market value of roughly $110 million

The “unmarketable” natural gas cannot be transported easily
and the area lacks sufficient infrastructure to collect, process
and move the gas

4.5 MMT of CO, added to air from flaring in the Bakken in 2012 =

‘Bakken Shale

Publiclab.org

NS



Interesting movie clip on global flares: http://ngdc.noaa gov/eog/interest/zas flares.html

Datasets Examples

TIME SERIES: 1884-2012

Data source: NASA/GISS

Credit: NASA Scientific Visualization Studio

http://nedc.noas . gov/eos/interest/eas flares.html

Google earth based app showing location of gas flaring by NOAA observations; Russia KM shown
offender.




Labs: 1. Combustion enthalpies of various
fossil fuels
2. Efficiency of alternative energy choices










lce and Remote Sensing

e Paleoclimate and possible causes for fluctuation; the role of positive
and negative feedback

* |ce cap and glacier formation as a marker for climate change through earth’s
history; interpretation of geological formations

* |Ice melt, sea level rise, effects on ocean currents

* Phase behavior of water, mp and bp, heat of fusion and energy release

e Albedo and Arctic effect

Laboratory activities:
* Archimedes’ principle, calculating density of ice;
e Calculating heat of fusion; noting “sea level rise”
 Demo of freshwater and saltwater density

NASA datasets and applications:

RADARSAT, NASA images of icebergs, glacier shrinkage, calving
Sea level change applications; ocean current images

Polar vortex animations




Earth’s Paleoclimate PP

* Right now we are in an ice age that started about 2.6 million years ago and the last

glaciation ended 10,000 years ago.

* We are now in an interglacial period that may end soon or not- some scientists
predict that glaciation may be delayed by as much as 500,000 years by recent

global warming events (Archer, Ganopolski, 2005).
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Thawing of ice and soil causes the release of trapped gases, particularly CO; and

methane due to gas expansion with heat and release of pressure on soil lavers

The increased greenhouse gas concentrations will raise melt rates even more.

CWhp ©
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Methane oxidizes to carbon dioxide

Methane and carbon dioxide
Intensify greenhouse warming
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Warming of permafrost,
wetlands and shallow ocean
increases methane emissions

Whyfiles.org

Ahvilies org



lce and Remote Sensing PP

Canadianremote sensing satelltes: RadarSat 1- Iaunched 1995 and RadarSat 2- launched 2007

Used for ice monitoring but also land use, agricuiture, defense, mineralogy

Both useSAR (synthetic aperature radar) and emit microwave at 5.6 cm wavelength and record reflection
RadarSat 2 has 1-m resclution and various polarization modes

Precision RADARSAT-1
image with

close-ups and wvisual
compatisons.
www.icebergfinder.com

* In the context of araised temperature anomaly (0.4 to 0.6) in recent vears compared to
the usual interglacial high of 0.2 to 0.3, scientists have sought out the physical
evidence of disappearing ice:

Columbia glacier {Alaska) retrsat from 1986 to 2005. NASA LandSat image.
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Labs: 1. Density of ice
Iceberg melt and ocean level
Meltwater and effects on salinity

2. Heat of fusion
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Deforestation, Desertification and Detection PP

Deforestation and Climate

Causing Climate Change:

* Fewer trees- less uptake of CO, (and less production of O,)

* CO, free to absorb heat and bring up temperatures

» Change in evapotranspiration/humidity patterns- leading to deserts?

Climate change leading to deforestation:
* Higher temperatures- soil more marginal- farmers need to move on

* Larger and more intense weather scenarios of drought and flood- also
causing farmers to relocate

Monitoring of Slash and Burn Agriculture

This NASA satellite image shows
hundreds of fires burning near

the Yucatan peninsula on April 20,
2003.Credit: NASA (MODIS)

Agricultural
burningin
Indochina
(centered on
Thailand),
where The gray
is smoke. Fires
are alsoin
Myanmar, Laos
Viet Nam and

| southern China.
B modis gsfcnasa




Sedimentation PP

Sources of Erosion by Continent
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Causes of erosion by percent. Source: World Resources Institute, 1990. & L}
Oldeman et al, Wageningen, Helland, 1950

Left: Alarge sediment plume enters the : :
Mozambique Channel south of the resort Right: SeaWIFS image: Gulf Coast, mouth
town of Beira. (Satellite photo courtesy NASA) of Mississippi “Visible Earth” website



vasa EARTH (Q)BSERVATORY

SRS nay CRF R Global Maps Features News & Notes Search

Dust over the
Caspian Sea

OxD%0 E

Russia

Return

to Natural Hazards

Missions~ Data~v Documents~ Analyses~ People Forum~ Services~ Links

Ocean Color Image Gallery

Data Sets a n d Tu to ri a IS FOTE: All SeaWiFS images presented here are for research and educationsl use only. All commercial use of SeaWiF$ dats must be coordinsted with GeoEve

Category: Suspended Sediments

igh turbidity and vigorous mixing is evident in this SeaWiFS view of the Sea of Azov from Oct. 2, 2000.

bl



Labs:
1.

2.

3.

Finding texture of soil by
Buoyocos method

Infiltration, permeability
and runoff properties of
clay vs sand

Allan Savory video/ student :;\ ’ 8Ny
thoughts on desertification \\h ' SN






Stationary and Occluded Fronts

» An occluded front or occlusion usually forms around a low pressure system.

B A0 o e b & . Mo, S w
-

» The occlusion starts when a cold front catchesup toa warm front. The air masses,
in order fromfront to back, are cold, warm, and then cold again.

Occluded Front

Cool Nirin Place

KA ST

Warm Moist Alr Mass

Mapping Exercise

» Analyze a surface weather map for temperature, and draw the cold and warm
fronts that are represented by temperature.

» HINT: Think about the change between seasons.




Datasets and Tutorials

Nsgiessanihninesuin




Labs:

1. Plant/waterfowl! ID of local area

2. Trends in Willow City weather
data and

Phenology tour- when plants

are blooming compared to past



Seismic Events and Climate Change PP

Isostatic rebound concern:

* What it is: The raising ofland surface after weight is removed,
particularly ice due to ice melt

* Considered to possibly be a dangerous event near areas of fault lines,
volcanoes or other magmatic activity

* Faults and magma chambers which are stable under a regime of
tremendous weight may become unstable and active, allowing
slippages (earthquakes) and allowing magma to gain volume under
less pressure.

* The latter case would lead to increased rock melt and possible
release of magma from a chamber that has become too constrictive.

5500 Years A

Lake Winnipeg tilting up at North due to rebound (red); water
flows to south end

nT1os: AANMAVOro . mb.ca/corporate ater regimesficke wog focts ficsion.sntmi




% IMAGES of CHANGE

MAP VIEW ALL IMAGES

Datasets and Tutorials

Volcanic activity, Washington

Mount St. Helens in southeastern Washington state suffered a massive eruption in 1980. It destroyed homes,

river channels and heavy forests—the most economically destructive such eventin U.S. history. The lefi-hand $ e ! INDIANA
image shows the region before the eruption, with snow on the southemn slopes and heavy forests surrounding ) > ledi li
the voicano. In the center picture, lava and ash have engulfed much of the surrounding landscape. As seen in D ecatur «INdianapolis Dayton,
the right-hand image, the region largely recovered by 2011. Forests and grasslands have regrown and the 3 i
lakes and rivers have been recharged. A small section on the northern slope of the volcano is still dominated PR T
by ash, preventing extensive vegetation growth. <
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http://earthquake.usgs.gov/hazards/qfaults/map/



http://earthquake.usgs.gov/hazards/qfaults/map/

J/d

: / Labs: 1. Pressure reduction effects
'Ng (magma)

2. Force of moving rock

3. Triangulation/Quake epicenter
4. GIS-land use (ND USGS)






Drought, Flood and Fire

Water Crisis

renewable resource;” itmoves through the
it is the same material that was here billions of

waterin lakes and riversis 2 5% of all water on earth (96.5% is
vater and another 1% isfreshwater frozen in glaciers)

age American uses 100 gallonsof water a day- 36 sta

shortagesin 2013 Queves vpmsn . - BT
Bes U.S. Freshwater Withdrawals (200%) --T "’:S;..:(‘!\

Rl water depletion is an ongoing problem in the US (and RS o '\\. P
elser I:E?EI‘S supply 50% of total drinking water and 4 R p
portion illion gallons)of the water used for agriculture S.4%

Domests 6
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Datasets and Tutorials

U.S. Drought Monitor- updated daily (date

Video on drought 2010- 2012: here is random)

http://svs.gsfc.nasa.gov/vis/ »
a000000/a004000/a004015/index.html U- S- Dro ugh t Monltor Ju\llaynd%asr:\%lgr11

Intensity: Drought Impact Types:
[] DO Abnormally Dry r~ Delineates dominant impacts

[] D1 Drought - Moderate A = Agricultural (crops, pastures,
D2 Drought - Severe grasslands) D

I D3 Drought - Extreme H = Hydrological (water)

D4 Drought - Exceptional - E=rT
= ’ " USDA {il g;:?‘i?\x Q@
The Drought Monitor focuses on broad-scale conditions. N\ e~ %E;j;j M
Local conditions may vary. See accompanying text summary i
for foreca ~ategients. Released Thursday, July 28, 2011

http://drou g ht.unl.edu/dm Author: Brad Rippey, U.S. Department of Agriculture


http://svs.gsfc.nasa.gov/vis/a000000/a004000/a004015/index.html
http://svs.gsfc.nasa.gov/vis/a000000/a004000/a004015/index.html

Labs:

1. Drought video/student thoughts on
mitigation

2. Local secondary succession (post-
tornado)

3. Local flooding effects (Ox Creek)




Pollution and Climate Change

Pollution and Remote Sensing

Satellte monitoring of spedfic poliutantsisajob shared with airplane sensors.
The ERS2 sateliite flieswith the GOME sensor (Global Ozone Monitoring
Experiment) withfour bandsthat vary from 0.24 tp 0.7 microns (UV to visible)

On beoard theTerra satelite isthe MOPITT sensor (Measurement Of Peliutionin
The Troposphere) which detectsCH; at 2.3 microns{IR) and COat2.4and4.7
microns(IR)

The TOMS (Total Ozone Mapping Spectrometer) insrument aboardthe
Earthprobe/TOMS satellite (and others inthe past) measureozone in avertical
columnof the atmosphere by sensing UV backscatter fromtheatmosphere. The
instrument also sensesparticulate matter (fires, dust storms) and S

) . :‘
The UARS (Upper Atmosphere Ressarch Satellite carries several insti c '.
measuretrace gases inthethestratosphere and mesosphere. \

Courtesy N¥times.com

Smog andsmoke plumes in Indones@a in 1997 were monitored by satelite and found
to have different flow rates and patterns

TOMS imagesof SO; levelsafter the
1882 eruptionof the Mexicanvolcano
El Chichcnandthe 1821 eruption of Mt.
Pinatuboin thePhilppines. Courtasy NASA




wasa EARTH )BSERVATORY

Where overy day is Earth Day Features News & Notes

Images

Global Maps

Images of detected aerosols and other

Global Maps pO”Uta ntS
R http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MO
S S ) DAL2 M AER RA

Aerosol Size

Aerosol depth over land

http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html

January 2005

Au..\ﬁ'ﬁ&.—\ODDB (Deep Blue Aerosol Optical Depth 550 Land of MYDO04_12), Day 2014159, Collection 6

Click on your interested area on the image to zoom in. Go to day: |2014159 Submit

Download a Quicktime animation of this dataset (5 MB)
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http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MODAL2_M_AER_RA
http://earthobservatory.nasa.gov/GlobalMaps/view.php?d1=MODAL2_M_AER_RA
http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html
http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html
http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html
http://modis-atmos.gsfc.nasa.gov/IMAGES/index.html

Labs: 1. Air pollutant detection and
ID by IR and UV/VIS (assisted
by UND graduate students)

2. Macroinvertebrates as
pollution indicators
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Challenges

= Anishinabe Wellness Center had poor router capabilities- all

20 students had trouble logging onto notes at the same time
and GIS was painfully slow.

= Several of the laboratories need to be modified- usually a
matter of details, like ordering a different solar panel car, and
using more sophisticated calorimeters.

= Several students who wanted to get course credit did not have
the money to pay for the course (PELL for that year was gone).



Change of Plan Challenges

Modifying lesson plans for elementary did not happen due to
time constraint; however, students said plans were easily
adapted to elementary or secondary benchmarks and
difficulty level.

Instead of educational people on board every year, one year
was sufficient- can we use the salary for GCCE experts, Native
American speakers, more cultural input, etc?

We would like to offer course credit next year to public school
teachers — does it have to be over 400 level and are we able
to do this at the community college?



Plan of Action

Updating laboratories, researching other
possibilities- no problem

Asking pointed questions of admin in terms of
updating wellness center for better IT- will look at
money sources

Will ask NASA about re-assighnment of education
department role



Will talk to admin and DPI about the possibility of
conducting a course for teachers

May have to look at alternative funding for students
in third year of grant who want to take the course
and need monetary help

Will plan on keeping lesson plans general so that
students and teachers can modify at their own
discretion- seems to be popular



